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-t-fiJJS^-^T?^ [Chroaatogr.Sci. 10:659(1979)3 ^ 'f^'^K^tg^^-^-^ 
S»«.oJ6fc*5i**ffi^^*^^ [Clin. Chen. 28:2088-2094(1982)] . S 
[Clin. Che.. 26:1598-1602(1980)]. 3S:JS-!^#RfC*^'Jffl"r 5:^ 
CJ J CLA 18: 620(1993). «ll 16: 33-37(1993)]. V V 
^l^^comr^n^ [Clin. Chia.. Acta 127: 87-95 (1982)3. ^^-'^^t'-y- 
;L,SE^ffll>T»'fkafeifcfeS«-r«.:^-&[Clin.Chi..Acta 112: 197-204 (19 

81)3^2 i'*^»]^4aTU>&i)^. M/i»S*<'i:^S'C'*>-'^^- .£>rUfciEil 

(<^1^«'> ^^.-^5-33997^ii«, 
<^i^s|i6-65300^^.^«. #6aii^2-195900^'i^^. :^&a3^3-155780^'^«. 
^M^4-4874^'aia. ^^m-mm^^S^^^ «rM^6-46846^^.^fa)o $ 

H3J.2-l95899^i^«. ^M^2-l95900^'Jifa. ^M^5-192193^'^«(EP 
0 526 150 A). #W¥6-46846-t'^« (EP 0 838 A) )o 

R.-CO-CH:-NH-R^ + Or + H,0- 
Ri-CO-CHO + R^-NH2 + H:02 
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acterium) .* (^4:jSli5-33997^4>«> 4#>^¥6-65300^-^«). TX-<;V 
4i;Uy^B asDergillus ) (4#M5|^3-155780^4^«)e 

2 :7>'l'^ b >>'^7 i b': (Candida) 

6-46846-^'^«) o 

3. yjVi; h >;U7 ^ /B£5»P»# •■ ^-'>'J '^^Bi (Penicilliua) 

5 TJi^^Jl^) i^-f-t' : J . Biol. Chem. 239«. ^ 3790-3796M (196 

yS5cO£tiJC^VU=i-^*<IS^b-C^fi3t^tL* [J- Biol. Chea. 26 
1:13542-13545(1986)3 o tHk-v^^o t'^il. ^^^^'o t->^|gON5^ 
jjg.<V^li4>^^^l'='-^***^^^"C^^* tJ. Biol. C hem. 254:3892-3 

898(1979)] o 'i^i^xmmmcDVsis^tfi^mit^ 

fc, L.*^L^. 4^4vs;i5-33997-t-ii«RLFi^4:^^6-65300^irbm2ttO:^-^T:' 
1^7;^^ H'>^^'J v^^lilElU-fillS-etf, ^M3P3-155780^^^faii. « 
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J.Biol.Chen>.239«. B 3790-3796^ (1964#) E«Ogit*«:ffll.>54* 
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AS-lF4S*oFA O D Of^ ffl J; *) ^fiJc $ ntZTmitii^%M t CDM 

• f.sp • ';-S*OF AODOflFfflCJ; O^fiJt^nZ-iSe^tTKSIftiO 
G P 1 ffi F A O D CDfPffl {C i ^ ti/;:aK^k7K** <!: OMff^^jfv 
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f. sp • U -S*© F A 0 D OfPffl II J: ^n/ciase^k7K5!i« t<om9h 

G P 1 43)^® F AOD©f^«lcJ: *3^]5X^ti/:SR<b7K*«i:OB3^>^^ 

F A 0 D ©flpffi t-i ^55c$ n/riiS<b7K3g« t ©B9^*^-r ^''^ 7 T'* 

S - 1 F 4S*©FAOD©f1fMCJ:*)^fiS$n^iaK'(b7K*ftiOP4l#. 

f.sp. • y^ft*©FAOD©f^«(-J:0^fi)<S*xA:ia»^t7K*fii®ia 

P 1 ^^fecDF AOD©fPfflJl J: O^ESt^n/iiSK<t7K3g*<l:OBi^^:^-f 

4 1 3fi3fecpFAOD©f1fffi^IJ:0^fiJc$tl/ci§BE'^k7K^ftJI<b©K^.^^^ 
|gl 3 Bin. Ult'^^-^a t'V'Mi^-v/ 'j '^A • 1' > v/^twWi* S - 3 
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IK 1 5 Bills ^'eVu}i>A 1 c<i<i:'^--> y A • -Y > '>^JU2>^S - 

ttJ$ti/rs '^-'> U • i'>->*;l/AS - 3 4 1 3**©F AOD©f^ 

^ITBHis h v/yu'j S^-fk^ti/c. 7-t^•;'i7X.• 
;t-4^vX;f.vl/ixS - 1 F 4S*OF A0DO-f1fffllli»3^fi!t$n^iaBE'lk 

;U3V>i<*>-&o iSK^b7hj!£®^«<l. ji5BE'fb7K^^^'^>'i'^4^ •> ^ 

— tf X tl + •> 5^— tfmStS W r * lliii I w ^ ^ 5^ Jj? (w o T ft* ^ 

xt FOJI^SiJS-r-SliJCk-^T^jSle^bTKJfeO^^i^SSr^c: <i: 
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-Z-V-J> (£IT. FZL<l:BSft;-rSZ<i:*>*>^) ^^^ifiT'^M^S 

usariua ) \ ^^'^U'^JR ( Gibberella ) ^ ^^ vU-^AR C Penicilliun ) . 
T^US^'JTJS ( Arnillaria ) s ;^ U -Ir ( Caldariomyces ). 

if/f/i^-^R (Canoderaa) . T X^;U4^^L'XJS ( Aspergillus ) ^iiffCjR 

S — 1F4 ( Fusariuia oxysporuni S - 1 F 4 ) (g^^Sl^"^ < firfiHlTB 
lTB3^0jiffiSII=gXIIS[^l5K±^X^XmfittljW5EfiFiJCFERM BP-5010 
OTT«i^$tn:l^^>(ll«ltB : 1994^2^24B;SII^SfH:'^®^WB:19 
95^2-3 22B)x ^ ' ' ^-^V- 'J — (IFO NO. 5880) <F 

usarium oxysporum f.sp.lini). *) ^ • ^4- •/ 7.^^yUA • f . sp. /< 
9 9:7> (IFO NO. 4468)( Fusariuin oxysporum f. sp. batatas )^ "7 "ti- V "i? A • 
;r + ->;=^=f^/l'A • f. sp. — A(IFO NO. 4471)( FusariuB oxysporun f . sp. 
niveum ). y^^)^^.' ^ 4- > 7. ^1. A -f.sp.^i^/ ^} J^ilTO NO. 63 
84)( Fusariua oxysporum f. sp. cucuaerinum )^ 7 -9" U • 4^ i/ X ;U 
A • f. sp. > o >>r ^xdFO NO. 7706)( FusariuBi oxysporum f. sp. aelonge 
nae). 71f U -i? A • 5|- •> X -i? vl/ A • f, sp. T f(IFO NO. 9964) (FusariuB 
oxysporum f.sp.aEii), 7tf 'J -fA • ;t^>X;f:;UA • f . sp. h'-(IFO NO. 
9971)( Fusariua oxysporum f. sp. pini)&g/7-!j- 'J 't? A • ;t*->X^wi/A • 
J 5p 7-5^*iji(IF0 NO. 31180) ( Fusarium oxysporum f. sp. fragariae ) : 
• yi^C^ayCilFO NO. 6356. 6605) ( Gibberella fujikuroi ) ; ^- 
•>Ut7A • -\'>v/^ybAS-3413(PenicimjLm janthinellum S-3413) (S 
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: FIRM BP-5475>BSSftB:1995#3^28B:@l»«ie--0^eB:l995 
ff3B14a)> -> 'J • -^>'>*>'l^^CIFO NO. 4651. 6581. 7905) (Peni 
ciiiiug ianthinellum ). ^ U O A • :^*-t>- U ^ A(IFO NO. 5748> ^iie 
„jrvriiu^ oxalicup ). -i->y'?i.-i'-<-^'^aFO N0.4539)(Penicil 
Tium iavanicum ). ^- •> U A • ^"J V y ? ACIFO NO. 4897) (Penicilli 
U5 chrysogenuB)^ ^^-V U ^7 A • >'7;^-;7 A(IFO NO. 5337)(Penicilliua 
cyaneuiD) : TT.'^^W^^^^:^ -y-U^T. (IFO 6365) (Aspergillus terre 

Xmfifl5K^^X^Xmfi^$l5W5Em : ^S^S^ ^ ^^^^ BP-5684 :im«ftB : 
1996^5^31B ;aB5«ft-0^®B ^1996^9^303) ( Aspergillus terr 
eus GP-1) ^ r:x.^J\^^jV7. . ^i-Utf (IFO 4242) (Aspergillus oryzae) ^ 
'^7.^j\^^Jiy^ -ytV^' (IFO 5710) ( Aspergillus oryzae) ^*^»f * 

li F z L li. ^'^w - 0 . 0 1 5 0 i ^ > t^v X li 

_Z_.ji;:.0.0 1'-2 0m»?^<i:*?S«4=T'. lOO-lSQ-C 
[ZIU ^«lOOOml©j§«[4'C/>'l'3-^2 0 0 g. N' -Z-'J i^ 
i: ic J: o T ailiS -r 5 t # a c 
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-r-5*"> «J.*-I*-. 'y^U3-;^0. 0 1-5 0M9^. U -:^>Saf/XliN'- 
Z- v^^O. 0 1-2 0M«%. K2HPO4 0. lfi«9€. NaH,P04 
0. Mg S O4 • 7 H2O 0.05fi«%. CaCl2-2H20 

0- 0 im«5i&c^»ej^^;^o. 2m*^^'^W"r'6ji^«!> cjft l< 

($pH5. 6-6. 0) *1 0 0-1 5 0°CICfcl-T3-6 05i-rBl^- )^ ^ 
«««BBs -ecDftbO^Sjg^&^Wf '5ji^O6fiJc^>-5tM4^^C0^itfiT 
©f^IiLT^ ±fEO:^j*T^'5.tl/cFZL*#— O^ftaSt ftJftjKi 
LTr>'l'=i-X^ffli>-5FZ L^ite (1. O^^'v'W^-;^, 0. 596FZL> 
O.l^KiHPC 0. 19^NaH,P04^ 0. 0 5 %M g S O4 • 7 Hj 
O, 0. 0 1 ?«C a C 1 2 • 2H2O&iy''0-. >^S^«5) 

20 s i2H). FZL 1 0 g (.1%). K2HPO4 1. 0 g (0. 1 5>€)^ 
NaHaPO4l.0g (0.1%) . MgSO*' 7H20 0.5g (0.0 
0%) . CaCl2.2H,O0.1g (0.019^) SUf»Si4-7.2. 0 
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g (,0.2%) €-&WrS^itl! (PH5.6-6.0) T*>So FZL^itfe 
li. ji^©lSit!!(rF Z L^-J^JlD-rS*^. JV 3 - 7, tl^ ' -Z-')'J>t 
«-#=^-r5^*fi^^- l/-:/4aS-r2»-ci:<ick-^TIsa!!1-SC<i:*<-C 

X F Z L 0#«EJC J: T^fe^M LT 0 ^ F Z L tggE^b**tfeX (i G L 
(y KU •:^ >&c;^/XJi^'V^-'r y FN' -Z-'J':^» ^8 

ii1!t*ti2 5-3 T-C. if*L<li2 8"CTff*?*iSo :^*tfe©p 
H(i4. 0-8. 0®lgfflT*»3. »t L< {15. 5-6. OT'feSo b*^ 

*^B^;?jiJ-mi ^ "^ti* F A o D ommfsmt. $ n«» <D 

lMhU7.-l£Sf««jtt (pH8.5) J-!B«5U Dyno-HilUC«b -^TS^*^ 
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;iiTiw*^B^:^}£{rffiiN t,n-5 F A o D o4#tt^i?ainij&B^-r ^.0 

r 5 ^ i tr «k 0 $ n S o 
FAOD(i, jr;u=>->^<i: i; >?>2ic;^/x{iN' - z - ■:^>^#tJz>j- 
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R'-CO-CH2-NH-R* + O2 + HzO — 
R'-CO-CHO + R^-NHi + HiOt 

d<-OH. - (CHj) .-Xii- [CH (OH) ] n-CHjOH (xC*. 
nJiO-6©2») R^*<-CHR'- [CONHR^] .COOH 

(^4j, R»lltf-Ti yKftiJffiHS. mlll-4 8 0®fiatr^-r) T 

^ •^'tii F A o D oaiSR^-aT®^ 1 Sll^-To 
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* 1 : «fetii*nr 

*2 : N'-7;U^ h->;P-N'-Z-U -I^ > 
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* 1 : <*ai^*i-r 

* 2 : 7;l/^ h iy Jl/i^mffST Ji^y i > 

* 3 : yji^i^ h iyJUt. hMfHTJUy i > 

s p. • u— ^ t;^'^;w4^^u;^ • x u*?;^ • gp lacf^— u "5 a • 

>->;?i>'UAS - 3 4 1 3fi3fcOF AODIl. h->;W<U ^H^tLT 

tWffiT*sc i^^bTt^So $ ^»{c*»B«:^jgt{iffliMin4 F AOD 

3. ^iiOfiiJS 

(1) ^fit-r-5ae'fh7k«^ifcfe^j::J:*)S'J^-r*:^i£e 

1 OOmM FZLf§ffl[(i^>'i*-Dto^#«iti/cFZL^SIS7KT'?SJ»-r 

h/m 1 fe'^gft. at;6 0mM :7 i y -yUj§iaE-€-tl-€-'*l 
100//1<!:> O.lM h Ux-^K«ffi«E (pH8. 0) 1ml. S.C/ 
»«?S«5 0 fi 1 ^iS^L. ^JS^SIStKT'S. 0ml drTSo 3 OTT- 
23^Pb^-J' h Ltz^. 1 0 OmM FZL?gtt 5 0 1 ^^JDL. 

5 0 5 nmlZis\i^^i/tm^mmi^izmTS.LtZo ^fifc-r^ + y 
^■(R^fifetfc (5. 1 6 X 1 O'M-'cm-') *>t>. l^^raTJC^fiJt-rSiSKIkTK 
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±^?.A'/tt!simz^mu mumm'A. 3 05^fia3 0tT-r:^+^'<- 
(2) »«SJDiwj:s»«®iR*aas-rs:^ii 

0. iM h cphs. o) im i tummmd o /i i ^is 

-tyUCAn^o j$#»«(i:aJK^¥»^kU:feSfes 50m 

M F Z L lOOul ^-gStoU Brf!fKiR^iE^ltT«J5IWCftaiJL. «!J 

T> *l6IHIi> T-7 K';<k^«5«-^W-r 512^^4 «i:> F A O D t^^te ^ If 

F A 0 D OimSttllTSEOSfGliS^t ^TfiH^ $ n-So 
R'-C0-CH2-NH-R» + O2 + HjO — 
R'-CO-CHO + R*-NH2 + H2O2 
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*^^®^4Ffa-C-ll. Tie®C^-rtli>^©7^ K'Ht^^DOiBJ^ffi^r^''^ 

(1) 5fG^fi5t«0O*«'5^ < 
-(b7K3ROi»J««-«*> ^^fit^ri^^R-cSE^aio:^^. ^J^<i^ 

M u-c Bit b fimm^m t itm-r * z <t lU: o . © t ^ k u ^t^^ 

;U;i-^>3'--tf©#5ETT4-TiyT:-^trU> (4AA) . 3"^^ 

^xy-;l'Sl3><*. T^'J>SI3>», 

.>-3-;^^^'r^7°f^^) -3'5--:^> b^->T^U>. N-i^/w- 
N_ c3_^;W;h^ok-;U) -3.5--:^>^^^7^'J;- (MAPS) . 
N-i5-;w-N- (2-t FD4^->-3-:^^V'^^°t-;v) -3.5--:^ 

;,f-;i.T^'j> (MAOS) mt<^if^ni.o x'^/^^^->^-*''^^« 
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3. 3- -i^T ^ y^>'i^-:^>x 3. 3. 5. 5-x 
i? N - C73 /utt:^ > y' 7-/. T l.'i: .'I'*' - .'i/> - 4 : 4 - t';?. ( > 
^jvr i t-^i-yl/T^ >(DA64). 10 - ( 7^7 ^ •> > ^ 

A6 7) ^ Sp*<fSJft,n«»* 

-p^.jpj ^ ^_^,-;g.fpffl$^, ^fiXr^.Tvl/7^t K^^-^>^i5:f5^> MBT 
■rt Kr't KDy:^---t-i:^ta$#> NAD (NADH) ©^^t^SiJ^-f 

jsij-, :J^-p> h'>)-^> ^g|#R*DO:^'ffiT'fr7 C <!:*<T'# 
^7t> T AODXiiS'Bt^%t(DfA(05.B^Z^=f■&Mt^^^'&^'^- 
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:^^M^ti>x\u 7xa^r>f&gn*. ^y>mmw9. ^m^\zm^^ 

$ ^, {: . F A O D Siec J: 0 ^fiXt ^.iSBJt^t** t JC^^fe 

C 2 ) < 

x>KmcD:7'n^T-tf{i, ^ >.<^:a©rt«*^'^>^»t•S»«-C' 
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^i;y.>> 2.5 100 

ij v;;Ui> K'^T"^^-- tf 6.3 2 5 0 

rvT^^-t—^-h 5.0 2 0 0 

XT'^ U •> > 5.7 2 3 0 

hhi^ryv-^ 4.2 170 

yoT^T— IfXIV 7.7 310 

ya:^— t' 5.8 2 3 0 

yo:^— IfE 8.4 3 4 0 

b'K 3.1 120 

yov^T— b-P 3.0 120 

ya-rT— 4.4 180 

-fa 1^-9'- 3.0 120 

,^v>•>f> 5.0 2 0 0 

■fVT-T—b'k 5.9 2 4 0 

yo^-fVF 4.0 160 

^;i/;t:^>-^7'^^— t'Y 0-8 2 3 2 

7 i ^ ^Z^i-y--^"^ 0.7 3 3 0 

T i >''^7'^^--t?I 0.8 6 3 4 

7 i J ^:f^y--if^ 0 .8 9 3 6 

y I J ^-ff-jr-'^Z 0.5 4 . 2_2 
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^^^D t'>A 1 c llS^^StoS^ji 
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0. 


1 4 


3. 


7 






0. 
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t\ AMm^-tio-^rmi^T ii^i^o ^^.c, wnt.©iQ3i{4F adds 
^toBiI*A:^ilSJ^lz^T•^c:<i:*<T'#So v^^m-ciu um^ximLfz'ik. 
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ltfe!^-CS'JS^?T9R^<w. 'N^-^'D t'>@#0(SiR^ii{:f, giStgilc (60 

OfFffl<I«i: 0^)5£-r5iiK^t7K*^^ '<-'b:t + ->:$^--bf©^:£T. DA 6 
4x DA6 7. 4AA/MA0S. 4 A A/M A P S J'j: «h'©Br^l:^fe^. 

Xii. Mii^TY^^> ^ ntr-bJU^ T^'o-X. T;U4^>e. 7^-54^ 
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L^:£■r*^. y^<c^i&m9i\ztiti>m<t 

U^>&*^fflt>S^^^^ 2- (4- -bKu^^-^^ 

^r>T•/) (HAB (C) A) /i^OT ^ 

^^^^ T;U^-^CDe?K«^*^'Jffl:^^^^''^^*»-«*^-''^«'' 

^' D t- > g r * <i:* «t - 



-28- 



wo 97/13872 



PCT/JP96/02964 



10 0^--;' h U (pH8. 0) *^ff^Ut^o 

^iKL/"^ • 7 -:^^D-f (IFO NO. 6356) ( Gibberella fujikuroi ) 
ZL 1.096, U y "^i-O. IK. V >K 

— h A 0. 1 BEK^^-t»>"?i- 0.0 5%^ ^itiy )\y -y ^ 1* 
0.01%. 'f-T.hi^;^ 0. 2%^^WL;^c^itfe(pH6. 0)1 OLli 

g^i*l 7 0 g (mmS) ^> 2mMODTT^-#t;. 0. IM h U ;^ 
(pH8. 5)1 LJIBSL. Dyno-MilllCJ:iOS^«f^5S13^ 
U^o ®»#*'S-1 0.0 0 OrpuT'l birfTSi3&>i>9ffi.^'^^titLfiL^^U% 
m («$B§S^fit±J») ib/Cc ii»5R«lc4 0%tSfO{int5 J:^J-86SfT> 
^^■O j^C]^jrM^t^-r)^UapL. itfliL. 12.00 OrpmT-l 05^R3 

U. 1 2.0 0 0rpiBT'10 5^PB^iS'6^?-WIL/rc iti^^ 2 mMOD T T^^ 
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A jrX-BJfeStfT U/io iStFf^'&««« A U^D E A E - 

^y^^jvi7^2^iz^m\.tz. a^li^^Alct^fe#b/r^^i. o-o.5m© 

U^bJir^ 2 5 %tafDBgS^#t;««?aA-C3;^«^t X 

i i O JIliRS^^tlD 4 0 9^ tSfQ6S^^^t;a»tt A "C^lL^^fc 

iri^J:-5ir5iS3c'&^.ll0U 1 2.0 00rp». 1 O^lfflifi'C^^^K 

ii^ny=ttIB^O. lMcD««ftAiC?«l^fLfrc *®8I^«^$«* 0. 1 
M*g^k*'J^.^*^=Sr*. 0.1M««^aAT¥«:^kU^^^r:7r^'J;l^ 

i.%ffl^,^T^as■r?. c t mmA^mi^f^^iti^ u aoo - o. 5m 

MM^gEJ^lJ^-SigBi) i^J:?). 30^60^^ h ®fllS<»S5^i#^Co 

aififegij2 " 7-9-'J^^KS*®FAOD©Sl(56 

U ^7 A . •>v^;i?;WAS - 1 F 4 (FEBM BP-5010) (Fusariu. ox 

vsporu» S-1F4) *FZL 0.5?^, = 1.0?^. U >K-* U 
^7A0 1%. 'J>»-^MJ^i^ 0.1«> SSlK^r^vt^^ 0.05%. ^it 
^jv^>^2. 0.01%. ^-;.hx^;.0.2%^^^^*^*ft (pH6.0)l 
OLlCffiSU v^-7.-/>^-^«^>-^S5l«2L/^. 
4 0 0rpn.a:)^#T'2 8n:. 2 4l^P^«1^i^«t^-» ^S^OIi^iSLXm 
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IbfZo (2 0 0 g) 2n.M©DTT^^f'. 0. IM h 

(pH8. 5)1 nzmmb. nyno-unuzxom^^^ 

(^»aB!&}4ti5«[) ^U^o *i»SJ?«lw4 0%fiSfOir/i ^.i-p(rSS 
gj-T' i,^s-^J. (SIT. WiS iBSf ) *Uax> a!*L. 12.00 OrpmT 
1 0 ^re^^'O^tt L/re 'M i>titz±m\z 7 5 ^^tSfnti^i: 5 J; 9 liSlt^^tO 

1 2. 0 0 OrpnTl 0:^PB^:Sv63^«U/ro ZtK*2mM©D 
TT^^^-T'SSObM h 'J (PH8. 5) (iiiT> iSW 

T^^SS-ft L/::DEAE-"t?7 r't^'l'^^-^'-KS-Lfco AJrreffe 
^U^Sfe. 0-0. 5MoJtg^k;!7 U AiIi^SSi5ET'?saj t/;:o T^iili 
^*«ai>. 5 S^ii-'S* 7 5«OSS^^iH-ttl-- S««A {iT-lftStfr L 
fee jS:^^{r2 5%tafD{r^»:* J:9 i::5e^«'tJD^> 2b%f&mm^^^V 

igfl^ftAT'^W'ft L/C 7 i^yU— h 3/^— AJIISS U/To 

T^?^L/r'^. iS^Sg4 0 - 0?6t&*Q©ii:*^S«^E'-'^jSi±i L;to S 
itli^^^m«>x SO%i^futtii>^r)iz^i^^^UaL. I2.000rp 
m. 1 O^^reit'C^^^Btt. Ji^nyrttlS^O. 1M©««?« AH?$»b/ro 
^:©»3SSfa[^0. 1 Mlg^tTb >; t7iK^#Wr*^ O. 1M«««[A-C2P« 
^bL/^-t?7 r ^ 'JyuS- 2 0 OVJ^^jSii^v^ VP'^y ^ {rfttt/Co 
D^^^^feSl). IS^tta-caiifflLyro «|3«i^^7r>'l'V->TFPLC>':7.x 
ATMono Q^5AiS-ffll^Tiasr5.w «i: A^fflt>/::t£^t7^ 'J 

i.® 0-0. SMiSJgaff^gfiBlwJ:^.?^^) Ii«k 0. 3 0-6 0 J---y h 
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^ J* ' :f=^i^ T.^^J^'i^ • f.sp. • (IFO NO. 5880) ( Fusariun 
oxysporua f.sp.lini) X{iT J^^J^^^JVT. - y'ly^T.GPl (FERM BP- 
5684) C Aspergillus terreus GPQ^FZL 0.5%^ ^rjizj-^ i.Q 

^i^^M. Q.0 5%. ^it^J^^^y-^- 0.01%. -r-7.hi+7> 0.2 

(pH6. 0)1 0 LCHBL. 'J ^ -y 7 - >^ 
ffll,>TaSl«2 L/^. a^aSff4 0 0rp»©^#T2 St, 80l^ia« 

»i:i>T> Si^5t<*2 7 0g (Sfift) «rx 2mM©DTT^#t;. 0.1 
M h y (pH8. 5)8 0 OnncflgjSSLx Dyno-Millll J: 0 

g^<*^©«^L^o 5Sl»«€-9. 5 0 OrpmT2 05^rBia^>^^«IU. ?i'5»n 

7>-r -y yi : iKS^^li 

r) ^JJD^x a^L.>^«t (4'C. 1 2.0 0 0rpiD) bX^^^^i^ ^^^i'^fiS^ 

^7^'ynT-?it»n/:ttK^> 2mMcDDTT^^Wr'5 5 OmM h 
y;^-mK«9i?& (pH8.5) (0Ts a»&Ai:ii&t-) ICj§»L. ^ 

;U (butyl-TOYOPEARL) «tli2 0 OiDl^tlOX.T> /<-y^?iJIJ:* 



-32- 



wo 97/13872 



PCT/JP96/02964 



2 5%«l^^^t;a»#a[AT'^SejtL^7i-;i/h3^N*-yU (phenyl- 

TOYO PEARL) ^ Ajijjiflg ufc^i4®5^?r!a«^ii-. mmmmx' 

zteJwJ: »)«ISL. e):®;?.7^-y 7*{cfflo^/Co 

^« 4 0 ~ 0 %6gScDiS*S4gET''f# t-tiTto 

'(>:iz^ D EAE- h (DE AE-TOYOP E AR L) 

^ov h^7 7.f-^fT-5 7^c C«9i«tAT-2F^»<t) o ^?*il5^liF AOD 

*atC-lr7 r ^ "J 3 0 OiCfc^y/WMia^fccni-^;^: (O.IM N 
a CI. 2aM DTT^^trO. IM h U;^-iiBf««tt (pH8. 5) T' 

•> ij o A • > •>;^yUA S - 3 4 1 3 (FEEM BP-5475) ( Penicill 
iua janthinellum S-3413) ^F2L 0 . 5 ^^1'=' - X 1.0%. U 

-I? AO. 1 u K u A 0.1%. 

A 0. 0 5%. i&<t^Jl^iy^^ 0.0 1%. -r-J^hJi^T. 0. 2 9^^^ 
Wt/c^itfe (pH6. 0)1 0 LtCML. -7 r ~> ^r?' - ^ffil>T 
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m^i^4 1 0 g (SS«) 0. lmM®DTT^#t;s 0. IMU > 
U '5' ASijjS CpH Y. 5)8 0 Omi{Z!»wUs Dyno-iiiiiiw j; v Sin 
U/io 1K5*=ja* 9.5 00 rpm-C 2 0 ^JPdlafi^L^^JIt b> » 'btltzm 

r) ^JD^> 1 2. 0 0 OrpBiT-l 0 5^raS>D^^l!t L/To ii^n^ 

±«IC7 5 9^iSfD{cnfS J:-?JCBSSc*:!)DX.. atis^ L. 12. OOOrpmT- 1 03^ 
Pdja^C^i^mU^o ttlS^O. ImMODTT^^Wr* 5 OmM V 
'J 'i7A««f« (pH7. 5)(£iT> «fl7«[A«t:BS-r) IzmmLfZo 'f^^tl 
fzUnmm^0i9limA\zn\u-f^^VTLtZo ^«032»li2lH3rfoA:o 3 
tff» A r-sp^^t L^DEAE--tr:7r-fe^W/7-5A (4. 
2x2 6 cm) jrT7'5'<L/^o J: 5«fe#^li5^<-S. 

i6t»*l^OT-. Zti^Mi^. 0 - 5 5%iafo©i!S^^iSii#tL^io i:*:*^ 2 
S^fiSfQSS^^-^ti-^ffi^AT^^^kL/z^ xw;i.--t:7 TD-X6FF 
(Low Substitute) ^^A (HR10/10) IZ^mi^tZc (5|««»JIT 

a«>. 8g5«ffi». i#«in/r»S?g?«^0. IdM DTT^^isO. 2M'J 

(pH7,5) lzxW4^^tLtz7.-^<-7' y i7 7,2 0 
0 P g?!7-5AJCJ: ♦3'!r;l/««^?Tl^. 7 0-1 0 O^-'y h 

:*:||«i««J-r {iS2it«RJ 1 ^ -5 F A O D ^ffl t ^ 
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4 5aiM 4-7 ^ y 7>^f'J 5 0/zl 

6 0«M -P^J-JVT^m bOul 

6 0 h/ml '>i/l/;r^->:^--tf^fg[ 50;/l 

O.IM Ml7.-:^K«»«r (pH 8. 0) 5 00/il 

7.6^-vh/Bl FAODjgtt 3 0;zl 

0.0 5% h Uy>>(i> KS!yD-rT--lf) 100/^1 

7. h/DlF AODS«(i. mi&mi'Cmz^'^i/'p • 7 ^ 

O'T (IFONO. 6356) ( Gibberella fujikuroi ) a3feg>FAODJ|£-7. So. 
Ji-v h/mllz/lSJ:-?, O.IM h (pH8. 0) T-*^ 

0 0/rl^tt];i. 3 05^^® 5 0 5 noj::^-!^ SK3tS^»JS 

7;l/^ >'fil^Sfe 0ji> hlf i >'ii«i:3a»'ft7K3!l^^»*< 

mnm2 mitt vmrnrji^yi ^m&omm 
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12.5Bg/Bl ro-rT— b'XIV (i/^^tt) 
2 ) Sttft'J:^ 

4 5idM 4 -T i y T>^fc^ 'J 3 0;il 

60idM N-i^vU-N- (2- t Ko^->- 
S-X/U^yuf^l/) -B- h-'U'l' i^^^ft 3 0 At 1 

6 h/nl '<;U4-4^>'^--t?S«[ 3 0 ix I 

O.IM h U x-ffiK«»« (pH8. 0) 3 0 0 m 1 

1 0 . 3 .y h /ml FA OUmii. 20 U I 

1 0. 3^-"y h/Bl FAODj&ttil. S!!ilW2TJi/r7-9-U -^A • 
i/J^^fWWAS - 1 F 4 (PERM BP-5010) ( Fusariun oxysporum S- 
1 F 4) fi5fe©F AOD^l 0. Sa-^-y h /nll'/i 5 J: -5 ^ 0. IMhV 

x-mwimisim (pH8. 0) T-^iRu-ciaaiiu/co 

F AOD£lt.«[^ 3 0rT2^PB^-f h L^^^, .blBOS-iUS 
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1 -V^^tz^^ b -5 • "7 V ^ D 1' (IFO No. 6356) ( Gibberella fujikuroi ) 
45feOFAOD*6. 6^— -y K/m 1 J: 9 0. lMh'J;^-t£B! 

(pH8. 0) Tf&«RUTIS8!!U^o 

(S. S!iitfi!3"C'?ffc:7i^u A • :t^->;^'f'/uA . f.sp. • 'j- (IFO no. 

5880) ( Fusarium oxysporun f. sp. lini) i3fe©FAOD^6. 0^-=--y 
h/m 111^X4.^9 0. lMh'J:^-ifiK«ai?^ (PH8. 0)T'^&f?U 

mmms «^kk hjtomr-'bT'i >«isofi'JS 
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D/§«[<i> 7 7.^Ji^¥Ji'7.'y^l^f^:^GPl (FEBll BP-5684) (Asgeriil 
lus terreus CPl)ft3l^©F A 0 D ^ 6. 0^--y h/mlicnc4^ 9 »^ 0. 1 
M h 'J .T-^»ttattt (p H 8 . 0 ) tXiaSi LfCo 

1) a*4otes 

I2.5»g/Bl ^^'o^T— b'XIV (v/^'-rtt) 

2) sttans 

F A 0 D SlG«E«JaT® i: 3 I- 

4 5idM 4-TiyT>^fU>Tg«[ 3 0^^ 

60aM N-J^^^U-N- (2-t Ko^>- 
3-:;^;l/*7'Dt:^l') -ni- h ^U-f ^ 0 1 
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3 0^/1 



0. IM b';x-^gS«ffi« (pH8.0) 



3 0 Ox^ 1 



5 Oa/ 1 



;^.+:>/UA • f.sp. • U— (IFO NO. 5880) ( Fusarium oxysporum f. sp. lini) 

m (pH8. 0) x-m^Lrmmbtto 

mm^ 1 0 O^ltJDX.. 3 0^St©5 S 5nni{l*JI:t'55a3tS^fi«JSU/ro C 

Lt^m^xiu mnm6tmm<Dmit^m'!)&Lfio -ttit^-^. fao 

UmWi. T^^Ji^^Ji^T. • 7-\y't7>^GP 1 (FERN BP-5684) ( Aspergil 
lus terreus CPl)^3|^OF A0D$-6. 0^— y h ymUZU ^ ^ ^ tzO . 1 
M h 'J (pH8.0) X-nmLXtSSHLfZo 
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SSife-Wl T^i/r^'<b5 • 7 ^ o >f (iro No. 6356)( Gibberella fu 
jikurop a^cDF A0D^6. 6 ^- y h/m 1 Jcas J: 0 . IMh'J 
(pH8. 0) T'J&^LTJSSIL/Co 

*ll«E^TrtaJ|jif>I 2 T?t^ "7 -9- y ARS*© F A 0 2 0 Iffl 

li. Saii^2-Cli/r7'9- • • S-1F4 (FEEM BP- 

5010) (Fusarium oxyspbrum S-1F4) *3fe©F AOD^l 0. 3-3-— v h 
/m Uw/iS J;9 0. IMh 'JJ^-^SK^Wffi (PH8. 0) -C#f?LT 

*lias^T'(ix S!!igW3•C^ifc71^■U '^i»)S**©F AOD^fflt>/Co 
5 0 0 ^- •> b /ml 7 i y^T'f"^— tf 
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O.IM > •JT.-JgBf^*® (PH8. 0) 20/xl 

^ooi^K^S 0 Ml2JDx.T!K}^b. O'CTS 0^Pe^»15 U/i'* 1 2 0 0 
OrpniT'l O^fe^S'll^^^St^fT-^/^o ?# t.nfc±m{C 2 M NaOH^r*tj5 

2) S<4a'J« 
F AO DSfC?^ «l^T£^>.fc 7 J- L/TI9a3 L/io 

3mM N- (;^-/l/sK^->^ ^;U7 i y 7'7>'l"i->->'l') - 

4.4t';^ (v'^^ywTiy) \£y :L^jvr i ymm (da64) 30 ^i 

O.IM H CpH8. 0) 3 00 ;/! 

4jx-.y h/Bl FAOD?gffi 10;il 

4i^.v h/flil FAODj$»[li> S!!it^J3T''fi/:7-»fU':7A.;4-^-> 
X.f^AA • f. sp. • U — (IFO NO. 5880) ( Fusarium oxysporum f. sp. lini) 
feJfeCDF AODjS-4.3.— -y h/mllZUi^-^ ^ 0. IM h U 

(pH 8 . 0 } -C#f? LTSaS! L/Co 

?$tt^8 0 /ilfio^^ 3 0^^»O7 2 Tnmll^Mif ^)?&7tg^fi'l^L'/;o ^ 
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*ii«i#>i"e«iaiiiaw 3 -c'^tz 7 yi/^yu-^^vT. is s*© f a o d t ^ tz 
zt^srm^-ziu nnmi 0 tmmomn'Srm^T&i^t^o -r^it^t,. fa 

OD^miU 7 7.-<Jl^J\^7^''rl^^^G^l (FERM BP-5684) (Asperg 
iUus terreus GPl)da*©F A0D^4. 0 h Xr^WZU^ o 0 . 

iM h u7.-^wimmm (phs. o). -c^viLxmmvfzo 
*i!ii4«i^i:'v*^°t->©«s*s-ro laii. mit^^ir a t-y corns tisi 

1) a*40jQS 

0-1 5»B©^^U3'^*^ot'>3> ha->'l/E(>'irv1±)^l 0 0;z 
l©5RS7K-Cj§»U^o cne>©a»4«^ffittTt h:/(lN«l!/T-t h> 

: 1/1 0 o)inii^»j^. 1 2 0 0 oiHiKT'i o$^rB'ja4:>^^«iLfco tt 

/nl h 'j > 3 0 Oultm^^. 3 7'CT-3^rai' h b/ie 

2 ) mm^^ 

F A O D SJSidEJlEZTO J: ^ «^ UTSBSi L/io 

3mM N- (^;u:J-:4-'>>^''^T ^ y - 

4.4-f7. (i^>^>'l'T i y) k-7*->'WTi 30^1 

O.IM h'JT^-igMSmiK (PH8. 0) 3 0 0 ^1 

2 5i--yh/nil FAODjgtt 1 0 ^ 
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2 h/ml FAODjg^U. 5!!iS^'J 4 0:^-S-C'?#f: F A OD ^ 

o c ^ - ... /n,ir.fa^,±-5. 0. IM'J ^'S;^? (pH7. 5) 

£^ \J • >- • ' 

C0F A0DSr^«[{w±le<^S4IaSSR^• 1 5 0 ^ililO^> 3 O'C-C-l' 
^^^A;- hU. .3 0i^tS©7 2 7nniC*JJ:t5!a^te'&a'J^L/Ce ^o:^ 

0/il-C^«?l-. 8M^*. 0.29(JEDTA.2:^hU'^^^^t;57O 
BMh VT^-igK^Sitt (PH8. 8) liDli2-^/u^:^h^^-^-^^4 
O/zl^r^SDL.. M5!li^ATT'2BtrBlf^llt/lo IMOS-Kfi^ 

lOnig/iDlTPCK-hU^v'VlO/^lijS^U. 3 7"C-C3I^Pb^^ > 
2) ^^jl'JS 

4.4- t';^ (v^y^^WTi t'7i--'l'7i 3 0*/l 
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O.IM h 'J>!.-tgK«ii« CpH8. 0) 
2 5 ^- y h/ml F A 0 Dfgtt 



3 0 0 ;/! 



1 0 //I 



0-1 3. 2Bg 



2 5JX--y h/nl FAODjg«[«. S8it^J 4 <D:^&-C?t F A 0 D ^ 
2 5^— «y h/micni:5«fc9> 0. IMV ^7 Afll^fflE (pH 7. 5) 

C©F A0DS^»jK^3 0'CT'>r y^^^- h 3 03>S&O7 2 7nm 
*ll*(lFilT'<i. SSlii{?»J4Ulei£0:^^^T'^i/c^^> 'J ':7ASS3fe©F A 
'J => 'N^: d b' 2 5 iU 1 



O.IM h U ^'.-iiK^ffif^ (pH8. 0) 



5 /zl 



2 0 /il 
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'J ^'aaB^K^5 0MlSaxT!t^L. O'CT'S 0^fi\nm.Ltz'^l 20 
0 Orr=Tl Of^Ba»''>^«l*-?T-^^- ?aiin/r±?Slc 2M NaOH**ij 

5 0 uimx.^i^mmiz u/co 

2) SliS'JS 
F A O DSR:««{lKiT® J: 9 II UTISail Lt^o 
3mM .N- (;?7/U+:^>> f^yWT S y - 
4. 4- fx (i^y ~ y ) t'7 i-yl/T i (DA64) 3 0 /^1 

6 0J.--yh/nil '^-'U^t-^^ vx^'--l?^#S 3 0 //I 

O.IM h 'J;i.-SKft«?K (PH 8. 0) 300 //I 

12J---yh/ffll FAODj&?fiE 10 //I 

T' :irS ^ 1 »1 i L o 
1 2^- V h/al F AOD^g#g[(i. SSiif^iJ 4 T^^r'^- i> U "5 A • 

>->jrx7UA S - 3 4 1 3 (FEBll BP-5475) ( Penicilliuin janthinellum S 

-3413) ^*<Z)F AOD^ 1 2^— -y ■-/oH-'ii^J^-?^ 0.1M'J>S;^7 

'JOA^ilTtt (pH7.5) T-#^LTiaSS!Lyro 

FA0DSS«[^3 o°cr'2 5?-Rfl-i' ^^^i'^- h L/^ifes ±ie©siias 

mm^8 0 ulUa^^ 3 O^^'^O? 2 7niinzi»»:^^®7tg (iSKIt^Kffefi 
irJ^ltO ^iB'JSL/To *«a>i)>L;i6:^^^^^D k*>*^4 1 5 nmirfc»:f S 
Si7tST'S'JSL> ^'s^-^'n t'>« (4 15 nmO©^Jg) C^ff^^oj 
^OW-ftft (7 2 7 nmOK^S) OSiJ^^^tb Ufco :i o:^2iT'^§ ti 

>A 1 cfil (6514) ^©Kl^'lr^ 1 4El{w:^-ro Sllt's^i^-o t' > A 1 c 



-45- 



wo 97/13872 



PCT/JP96/02964 



^ML^ ^^:/D t'> A 1 cli5^<i:'\*ro f > A 0 ffiK U 

1) s»4o*as 
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5 0 0^— "/b /ml T 5 y^-Zf-^-'fe'^ffi 5 Ml 

l.OM h 'J >^-«K«ffi« (PH8. G) 15x^1 
Z.nb»€:«S^L. fRS7KT-i^«^2 0 0 /ilt L/Co -Sroa&x 1 0% h 
V ^ oi3B^S!J£-2 0 0 xzliID^T«f#L. 0*C-C2 O^Pb^E L^(£x 1 
20 0 OrpB-Cl 0 5JfM'i:'^«^?ToJto ?i«a.n/c±?*{C5M NaOH 

2) SttiR'JS 

F A O DSl&#a[m6iT© J: o IC LTSiaS L/:e 

3mM N- (7^771/^'^ V/ / f-yUT i y ^-'U'fC—^U) - 

'^i^U^^- i/^--tf/g«e 30^1 

o.iM hy7.-ttsa«?s (pH8. 0) 1000//1 

16J.-yK/flil FAODjgtt 15^1 
SSSTK-r-i^*^ 2 . 6 ml t L/Co 

1 6^--y h/ml FAODjgffill, SSliS^J 4 T'Ji^F A OD^ 16^ 
h/Blir/iS J: 9> 0. 1M«; 'j 'tyX.^^lift (pH 7. 5) T'?& 
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0D^?a[^JjDX.fcSl5«JwZiSL/Co 1 2:x--y h/nlF A O D^fS«x 
Mii<W4T'?4yr^— •> U '5 A • ■^'>•>;?'WUAS-3 4 1 Stib^OFAOD 
2^--y h/oltr^X-S J:9x 0. 1 M V V (pH 7. 

MMOfe fw * 4 C <i: LT t > i o 

Ulsfflj 1 7 FA0DaS{t»*^ffll^/c7;U^ h ->;U>J v^^OifflS 

1 0. 3J.--y h/nilFAOD?§f« 1 0 mlJZ 3 %TyU^>®E:i- K 'J "t?-^ 
7Ki§«2 OiDl^fiD;i/^o C ©M^^SE^-^l^iU^An. 3 7 tJCiSo/c 0 . 
0 5MJg^t^vl'->';7A^« <pH6-'8) t^Jll-^SMT-STf Sit'- 
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1 F46*©FA0D^1 0. 3J.--y h/olJl/i 2» J: ^ . 0. IM h ;^ 
-tge«»« (pH8. 0) T'?ft«?LTSiSSU^o 

O.IM h 'J ;^-lfiK«»tt (PH8. 0) 3 00 // 1 
4 5iaM 4-T i y 7>f"f'J 30 u I 

60mM N-Ji.^-'U-N- (2- t KD4r•>- 
3 ->;;l/;^yo f7U) -IB- h/l'-f i^^SSE 30a1 
eo^j^ yh/ml ^yu;!" 4- 3 0 // 1 
FA0D@S<b»3fe 4 0iDg 

t©jg:it»«JC7;U^ h ^/UU >^^j!IDLx 3 0tx 3f5>ii&©5 5 5nm 
Wtit-^^coMlztiJtO > «$4li:7^u^ h->;i/'J -l^ >©iig*r^-r. Sill. 

A:135/^Diol 4 -T i y T>f-f'J ^/S OdI 

B : 1 8 0 /znol N-il^yU-N - (2 - t K n ^ •> - 3 - x;U.-^ 7* 

C:50^--yH F AOD+ 1 8 0^--y h '^;U;r 4^ •> ^*--tV 3 
Ool 0. IMh U x-iAWtmmm (.p US. 0) 
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A: 9/zmol N- (;^; ;UrK4^ •> > f-vi/T i / yU) -4. 4- 

t'X f-Zl'T S y) t':7 iJi^UT 5 i'/T ObI 

B:30^--y> FAOD+ 1 8 0 h ''C;!/^^ v-^-- feV 3 

Onl 0. IMh 'Jx-ilKS^SJSE (pH8. 0) 

C:2 5 0J---yh T i >"<yf-^— lrV2. Sol 0. iMh'J:^ 
-lgBt«fltt (pH8. 0) 
D:500iiig h'J^PD fffS/ 5 JBl 
E:lOmmol NaOH/Sml 

aHJEIllRLTIl. t hlfll7»a#4 2 5 1 L>C?a[2 5 /^K D • Ett 
5 0Ail> AB®ig^?S[lnil^<£ffi-r5>o 



-49- 



wo 97/13872 



PCT/JP96/02964 



SI ^ CD ic S 

tt3ji^ 1 ~ 5 (0 i^-rni>t'ists®:^*« 



-50- 



wo 97/13872 



PCT/JP96/02964 



13. 7-7 K'J'(t-&^*<'^^^o t: >AlcTft 2)lt3fclil 2lEi£0:^}4o 

14. aiefJgri> KS-:^of-T--b'"C4!aSL^O-&> *>5L>li*aSL/i*< 
•i. 7/1/^ h ^/UT £ >'»5^^•>:5^— l^'^-f^fflS-t^T, Bt3ft07^i8fiXI* 

16. H*4*i;^^::?'D b'>^^^-r^.«^ic{i. T-7 K'i>fb^i^^6 0 
0-8 0 0 nmJifci^'SK^Sfw.koTSiJ^^SC t^r'^mt-rs, 
]g 1 ~ 1 5 ^"m*> t-iSIS©:^So 

18. Umt<. N- (^^yyUsK^ v'y f'-'l/T i y T^vW'f'— -(l/) - 4 . 4 - t' 
X (i^V f^-'UT i y ) t':? i-zuT $>(DA64)^ 10- + 
•>;/^;uT i y ;^vi/;t-:-;!/) -3. 7-t'7. ( •:;=>^;UT£ y) 7x^9^ 
7-/:/ (DA6 7) . 4 - 7 i y 7>^t*<J > (4 A A) /N-Ji^>'l-- 
N- (2 - b Ka4^ >- 3 t'^"^) -3. S - ^J^T^ 
y (MAOS) > 4-7iy7>f-fU> (4AA) /N-Ji^vU-N- 
;^;i/jf^7'D tvi/- 3. 5 - f•>'^7 — V > (MAPS) t^h^i^^ii^^ 
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2 0. h'V it^i6o^m^^t^ifi]izm^-ti:. t^^WLtt^. 
l^-l 5o^'^-rn*MrlE«^D:;&^o 

2 1. 7/1'^' h >>'U7 i y»;r^'>^^— ^f©flPffl-cm»r-6^ km^-c 
g vmTt z^t i t- 2 0 se«o:^j^ o 

2 3. h i//UT i yK^f^i/^^— IftttS toPe^Cfi^^i < ifclo 

2 4. h £/-/l/T lf©f^mir J: 0^B3ct-S. ilBf^h 

2 oisifio^ato 

«l©SSmXll*v ho 
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